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National Aeronautics and Space Administration

For this briefing, we will focus on the GEOS-IT system and comparisons of GEOS-CERES 5.4.1, GEOS-FPIT, and GEOS-IT

• Surface temperature
• T and q profiles; UTH
• Top of the atmosphere energy balance
• Diurnal temperature range
• O-F statistics
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2-meter Temperature Difference (K) with ERA5; January 2018

CERES 5.4.1 – ERA5 FPIT – ERA5 GEOS-IT – ERA5

Substantial mean biases
with respect to ERA5 (which we

have vetted in-house)

GEOS-IT employs an updated 
land model which has been 
carefully validated by GMAO



2-meter Temperature Difference (K) with ERA5; July 2018

CERES 5.4.1 – ERA5 FPIT – ERA5 GEOS-IT – ERA5

Substantial mean biases
with respect to ERA5 (which we

have vetted in-house)

regional cold biases (Africa, SAM) result
from an exaggerated water cycle in these

areas (i.e. enhanced evaporation)



The Diurnal Temperature Range (DTR) will be more realistic in GEOS-IT

In January, the diurnal maximum
over the Sahara appears similar
between the systems. Updated

heat capacity in GEOS-IT allows other
hours to not drop as rapidly as before.

The July DTR exhibits a significantly smaller
amplitude better aligned with observations.

CERES 5.4.1 maximum is too hot. 

__ CERES 5.4.1   __ FPIT   __ GEOSIT __ CERES 5.4.1   __ FPIT   __ GEOSIT

Local Sahara Regional DTR; January 2018 Local Sahara Regional DTR; July 2018

many other climate regimes need to be monitored



Top of the Atmosphere Energy Balance (W/m2)

___ CERES 5.4.1           ___ FPIT  ___GEOS-IT

defined as net shortwave (SWTNT) minus outgoing longwave (LWTUP)
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Tropical UTH (mg/kg) Profiles among GMAO Systems

__ CERES 5.4.1
__ FPIT
__ GEOS-IT
__ ERA5

__ CERES 5.4.1
__ FPIT
__ GEOS-IT
__ ERA5

January 2018 July 2018

hPa hPa

The new GEOS-IT system exhibits a significantly
drier and closer-to-ERA5 q-profile in the 200-350hPa levels;

what about 100, 150hPa?



CERES 5.4.1 – ERA5; 100hPa Q (% diff)
January 2018

CERES 5.4.1 – ERA5; 150hPa Q (% diff)
January 2018

FPIT – ERA5; 100hPa Q (% diff)
January 2018

GEOS-IT – ERA5; 100hPa Q (% diff)
January 2018

FPIT  – ERA5; 150hPa Q (% diff)
January 2018

GEOS-IT – ERA5; 150hPa Q (% diff)
January 2018



CERES 5.4.1 – ERA5; 100hPa Q (% diff)
July 2018

CERES 5.4.1 – ERA5; 150hPa Q (% diff)
July 2018

FPIT – ERA5; 100hPa Q (% diff)
July 2018

GEOS-IT – ERA5; 100hPa Q (% diff)
July 2018

FPIT  – ERA5; 150hPa Q (% diff)
July 2018

GEOS-IT – ERA5; 150hPa Q (% diff)
July 2018



O-F Statistics
vs. RAOB 

January 2018
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O-F Statistics
vs. RAOB

July 2018
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